Cambridge University Press now published the third edition of the textbook "Physical Properties of Polymers". It discusses the diverse physical states and associated properties of polymers, not addressed are properties of polymer solutions. The book is divided into two parts: "Physical states of polymers" and "Some characterization techniques", respectively. All chapters are written by well known experts in the respective field.
Chapter 1 by J. Mark discusses the rubber elastic state: It includes various network models (e.g. affine, phantom, constrained chain, ...) and presents mechanical properties including very high deformations as well as short descriptions of swelling and optical properties. Finally the influence of fillers is mentioned. The glassy state is the topic of Chapter 2 by K. Ngai. First the phenomenology of the glass transition is presented using experimental data for specific volume, thermal expansion and heat capacity, then models for the description of structural relaxation and dependences of the glass transition temperature on various parameters as, e.g. molar mass, diluents and blending, and eventually the impact on viscoelasticity are discussed. Rheological properties are covered in detail in Chapter 3 by W. Graessley. It deals with viscoelastic behavior in the liquid state, particular emphasis being placed upon those aspects associated with the flow properties of polymer melts and concentrated solutions. This chapter aims to provide a physical understanding of viscoelasticity in polymer liquids from a macroscopic and molecular viewpoint. Chapter 4 by L. Mandelkern is concerned with flexible polymers and copolymers in the crystalline state and includes thermodynamics, kinetics and mechanisms of crystallization as well as structure and morphology and macroscopic properties. Stiff polymers are addressed in Chapter 5 "The mesomorphic state" by E. Samulski. Different structures of mesogenic units are presented and the properties of various mesophases as e.g. optical and magnetical properties and disclinations are discussed. The influence of the polymer architecture, e.g. main chain, side chain, block copolymer, are mentioned and theoretical models like Landau molecular field theory, Maier-Saupe, Flory's lattice model and Onsager's virial expansion are introduced in brief.
The second part on characterization techniques consists of two chapters: The first by J. Koenig on spectroscopy while the second by G. Wignall is devoted to small angle neutron scattering (SANS). The former introduces infrared, raman, mass and nuclear magnetic resonance spectroscopy but specific examples are not included. The chapter on SANS is longer and does not only discuss the basic principles of neutron scattering but illustrates the power of this techniques with many experimental examples.
In summary this book provides a well written introduction into physical properties of polymers without discussing the different topics in depth. Especially a detailed mathematical description is avoided. All chapters contain a long list of references of original scientific papers.
